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DETAILED ACTION 

Response to Amendment 

The cancellation of claims 1 and 23 have rendered their rejections moot. 

Amended claims 3, 6, 21, and 28-30 overcame their respective objection(s) of claims 3-4, 
6, 21, and 28-30 described on pages 3-4 of the previous Office Action. Therefore, those claim 
objections have now been withdrawn. 

The amended claims overcame all of the prior art rejections described on pages 4-23 of 
the previous Office Action. Therefore, the following rejections have been withdrawn: 1) claims 
3-4, 6, 8-9, 11-18, 22, and 24-30 under 35 U.S.C. 103(a), with respect to Naganuma/Bui et al.; 2) 
claims 19-21 under 35 U.S.C. 103(a) with respect to Naganuma/Bui et al./Yoshizawa et al./ 
Takenaka; 3) claims 3-4, 8, 14-18 and 31 under 35 U.S.C. 103(a), with respect to 
Naganuma/Love; and 4) claim 19 under 35 U.S.C. 103(a), with respect to Naganuma/Love/ 
Yoshizawa et al./Takenaka. However, the amended changes have created several new concerns 
(e.g. new matter, and a relative term), and the previous prior art rejections have now been 
modified to take the amended changes into account. Also, it was noted that claim 3 1 should 
have been rejected in the previous Office Action with respect to the Naganuma/Bui et al. 
references. Therefore, these new concerns, and the rejections, are all described below under their 
appropriate section. 

Due to the new rejection of claim 31, with respect to Naganuma/Bui et al, this Office 
Action is NON-FINAL. 
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Specification 

The amendment filed May 14, 2008 is objected to under 35 U.S.C. 132(a) because it 
introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall 
introduce new matter into the disclosure of the invention. The added material which is not 
supported by the original disclosure is as follows: If amended claim 26 is implying that only one 
voltage responsive switchable capacitor, of any type, is directly connected to its corresponding 
first or second connection, there is nothing in the original disclosure that clearly indicates this. 
For example, the disclosure's own original paragraph 8 cites "At least one switched capacitor", 
and original paragraph 35 indicates "it will be clear that variations. . .may be made." Therefore, 
what prevents another (switched or switchable) capacitor from being directly connected to the 
first or second connection as originally disclosed? Also, is the applicant's amendment implying 
that any type of adjustable capacitance (e.g. a plurality of parallel capacitors, switchably 
connected to selectively adjust the total capacitance at the connection), would not be acceptable 
since the applicant apparently wants only one switchable capacitor (of any type) directly 
connected to the connection? 

The applicant is required to cancel the new matter in the reply to this Office Action. 
Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

The term "immediately" now cited within claim 22 is a relative term which renders the 
claim indefinite. The term "immediately" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
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not be reasonably apprised of the scope of the invention. For example, does the applicant imply 
the "immediately turning off phrase indicates the path of the transistor is instantaneously turned 
off upon the first transition with no type of delay? Does the transition actually occur 
instantaneously, wherein there is no time lapse (e.g. slope of transition) between the high and 
low levels of a controlling signal? Using the applicant's own Figs. 1 and 2 as an example, if 
input signal VIN at terminal 39 transitions from a high to a low, how can transistor 48 actually 
be immediately turned off since the signal's transition must also through inverter 20, which is 
connected to capacitor 32? Wouldn't inverter 20 and capacitor 32 actually provide a delay 
between the transistor of VIN and the transition of the voltage applied to the gate of transistor 
48? Also, doesn't the voltage transition on page 28 have to reach the threshold voltage of 
transistor 48 before it will actually turn off? 

Claim Rejections - 35 USC §103 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. The applicants are advised of the obligation under 37 CFR 1.56 to 
point out the inventor and invention dates of each claim that was not commonly owned at the 
time a later invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 


Application/Control Number: 10/777,902 Page 5 

Art Unit: 2816 

having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 3-4, 6, 8-9, 11-18, 22, and 24-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Naganuma, in view of Bui et al. (Bui), both references cited in the previous 
Office Action. Fig. 1 of Naganuma shows a circuit comprising first terminal 1 understood to be 
connected to a voltage source (not shown) that provides input signal "a" transitioning between 
first/second levels (e.g. 5V and 0V as shown in Figs. 2(A) and 2(B)); driver 7 including 
first/second opposite conductivity type transistors 7i/72 (i.e. PFET 7i and NFET 7 2 ) with their 
respective control electrode b/c, and a (source/drain) path arranged to be switched on and off in 
response to a voltage applied to the control electrode being on opposite sides of a threshold level 
(of each transistor); first/second transistor paths of are connected in series across opposite 
power supply terminals 5V and 0V; output terminal 10 is between the paths; circuitry 61/62 is 
connected between first terminal 1 and control electrodes b/c for causing the first/second 
transistor paths to be in on and off states (e.g. when the voltage source provides input signal "a" 
at a first level (i.e. high), first transistor 7i is on and second transistor 7 2 is off; and when input 
signal "a" is at a second level (i.e. low), first transistor 7i is off and second transistor 1 2 is on). 
However, Naganuma does not show or disclose circuitry 61/62 with at least one voltage 
responsive switchable capacitor. Bui shows circuitry 802-808 in Fig. 8A receiving a single input 
signal IN, and providing a control signal to driver 809. Bui's circuitry provides a delay period 
determined by resistive elements 803,805 and capacitive elements 807,808. One of ordinary 
skill in the art knows this is one type of a time constant circuit. Each of Naganuma 's inverter 
blocks 61 and 6 2 is also one known type of a time constant circuit (e.g. see column 4, lines 24- 
27), and Naganuma discloses these time constant circuits suppress output noise and excess 
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current in the driver (e.g. see column 7, lines 62-65), which occurs when both transistors within 
the driver are conducting at the same time (e.g. see column 2, lines 31-37). Naganuma also 
discloses that although the simple time constant circuits can be inserted into the circuit, 
"embodiments are possible to modify in various ways without departing from the spirit of the 
invention" (e.g. see column 7, lines 62-68). Therefore, it would have been obvious to one of 
ordinary skill in the art to modify each of Naganuma' s inverter blocks 6i and 6 2 by adding Bui's 
capacitors 807,808 to each inverter block's output b/c. With Bui's capacitors 807,808 coupled to 
output terminals b and c of Naganuma' s inverters 6i and 6 2 , respectively, the modified circuit 
will have the same type of structure as the applicants' own Fig. 1 with two minor exceptions (i.e. 
related to the series connection of a transistor and resistor within each inverter). For example, 
Naganuma's input terminal 1, first inverter 6i (with PFET 5n, NFET 5n, resistor Rl, and output 
b), driver 7 (with first (PFET) transistor 7i, second (NFET) transistor 7 2 , and output 10), and 
second inverter 62 (with PFET 5 2 i, NFET 5 22 , resistor R2, and output c); and first/second power 
supply terminals 5V/0V correspond to input terminal 39, first inverter 20 (with PFET 36, NFET 
38, resistor 40, and output 28), driver 24 (with first (PFET) transistor 48, second (NFET) 
transistor 50, and output 26), and second inverter 22 (with PFET 42, NFET 44, resistor 46, and 
output 30); and first/second power supply terminals 16/18 shown in the applicants' own Fig. 1. 
With the addition of Bui's capacitors 807,808 to Naganuma's circuit, Bui's NFET 808 
(connected to output b) and PFET 807 (connected to output c) correspond to the applicants' 
NFET 32 and PFET 34, respectively. Voltage responsive switchable capacitor NFET 808 will 
have its control electrode (i.e. gate) connected to the control electrode of first transistor 7i to 
receive the voltage (on b) applied to the gate of first transistor 7i, and voltage responsive 
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switchable capacitor PFET 807 will have its control electrode (i.e. gate) connected to the control 
electrode of second transistor 7 2 to receive the voltage (on c) applied to the gate of second 
transistor 1 2 . Therefore, with this circuit configuration, the Naganuma/Bui circuit will be 
functionally equivalent to the applicants' own Fig. 1, and claims 3-4, 6, 8-9, 1 1-18, 22, and 24- 
31 are rendered obvious. For example, with a corresponding set of Bui's switchable capacitors 
807-808 coupled to each of b and c of Naganuma, the switching capacitor will have only one 
(PFET) voltage responsive switchable capacitor 807 (directly ) connected to each corresponding 
control electrode, and only one (NFET) voltage responsive switchable capacitor 808 (directly) 
connected to each corresponding control electrode. 

The following descriptions address the claimed limitations in more detail. Bui's NFET 
808 configured capacitor will be open when the voltage at its gate (e.g. corresponding to output b 
or c of its respective inverter block) is below the capacitor configured transistor's threshold 
voltage (i.e. the voltage difference between the gate and drain/source connections is less than the 
NFET's threshold voltage), and have a finite capacitance when the voltage at its gate is above the 
capacitor configured transistor's threshold voltage (i.e. the voltage difference between the gate 
and drain/source connections is greater than the NFET's threshold voltage). Similarly, Bui's 
PFET 807 configured capacitor will be open when the voltage at its gate (e.g. corresponding to 
output b or c of its respective inverter block) is above the capacitor configured transistor's 
threshold voltage (i.e. the voltage difference between the gate and drain/source connections is 
less than the PFET's threshold voltage), and have a finite capacitance when the voltage at its gate 
is below the capacitor configured transistor's threshold voltage (i.e. the voltage difference 
between the gate and drain/source connections is greater than the PFET's threshold voltage). 
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Viewed in another manner, first (PFET) transistor 7i will be off when the voltage on b is higher 
than a threshold voltage equal to 5V-Vtp (with Vtp representing a threshold of a PFET), and first 
(PFET) transistor 1\ will be on when the voltage on b is lower than that threshold voltage. 
Similarly, a PFET configured as a capacitor (e.g. Bui's 807) will be a substantially open circuit 
when the voltage across it (with respect to its gate and its source/ drain) is less than a threshold 
voltage equal to 5V-Vtp (with Vtp representing a threshold of a PFET), and it will be at a finite 
capacitance when the voltage across it is greater than that threshold voltage. Second (NFET) 
transistor 7 2 will be off when the voltage on c is less than a threshold voltage equal to OV+Vtn 
(with Vtn representing a threshold of an NFET), and second (NFET) transistor 7 2 will be on 
when the voltage on c is higher than that threshold voltage. Similarly, an NFET configured as a 
capacitor (e.g. Bui's 808) will be a substantially open circuit when the voltage across it (with 
respect to its gate and its source/drain) is less than a threshold voltage equal to OV+Vtn, and it 
will be at a finite capacitance when the voltage across it is greater than that threshold voltage. 
Therefore, it would be understood by one of ordinary skill in the art that the threshold voltages 
are between the levels of the opposite power supply terminals, and each of these capacitor 
configured transistors (i.e. Bui's 807 and 808) function as one type of a switchable capacitor. 
Since only one corresponding PFET switchable capacitor is directly connected to the control 
electrode, and only one corresponding NFET switched capacitor is directly connected to the 
control electrode of each of transistors 1\ and 7 2 , independent claim 31 is rendered obvious. The 
modified Naganuma/Bui circuitry provides a slightly more complex time constant circuit, which 
can be used to more accurately set the delay time via the RC components within the circuitry. 
The time constant of each block can be more accurately controlled with this more complex 


Application/Control Number: 10/777,902 Page 9 

Art Unit: 2816 

circuitry, thus ensuring that both transistors within driver 7 will not be conducting at the same 
time (i.e. simultaneously on), and the dead time (i.e. when both switching transistors within the 
driver circuit are off) will be kept to a minimum. For example, one of ordinary skill in the art 
knows that excess current caused by both transistors within the driver circuit conducting at the 
same time is undesirable. Therefore, it is preferable to ensure the conducting transistor of the 
driver will be turned off before the other transistor within the driver will be turned on. However, 
too much dead (or blanking) time caused by both transistors being off at the same time is also 
undesirable for fast switching operations. Therefore, the on/off operations of the driver 
transistors must be carefully, and accurately, controlled to ensure both transistors are temporarily 
off before the next transistor begins to conduct, and to also minimize that dead time. This 
control can be accomplished by utilizing Naganuma's inverter blocks 6i and 62, along with 
corresponding capacitor configured transistors from Bui. Since each of power supply terminals 
5V and 0V are a known type of a DC power supply terminal of the circuit, claim 3 is rendered 
obvious. Resistors Rl and R2, and each transistor within inverters 61 and 6 2 , are resistive type 
elements, and at least one of them is connected to supply current to their corresponding 
switchable capacitor in response to the voltage at first terminal 1, rendering claim 4 obvious. 
With a corresponding pair of Bui's switchable capacitors 807,808 coupled to each output of 
Naganuma's inverter blocks 61 and 6 2 , the at least one switchable capacitor includes first/second 
voltage controlled switchable capacitors connected to delay coupling of the transitions to the 
control electrodes of the first/second transistors 7i/7 2 , and claim 8 is rendered obvious. For 
example, the first and second capacitors can correspond to Bui's NFET 808 and PFET 807, 
respectively. Using NFET 808 connected to control electrode b of first transistor 7i, and PFET 
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807 connected to control electrode c of second transistor 1 2 , as examples, first capacitor 808 will 
have a finite capacitance on a first side of a first voltage threshold (i.e. a voltage greater than a 
threshold voltage of OV+Vtn as previously described), and have a substantially open circuit on a 
second side of the first voltage threshold (i.e. a voltage less than a threshold voltage of OV+Vtn 
as previously described); and second capacitor 807 will have a finite capacitance on a second 
side of a second voltage threshold (i.e. a voltage greater than a threshold voltage of 5V-Vtp as 
previously described), and have a substantially open circuit on a first side of the second voltage 
threshold (i.e. a voltage less than threshold voltage 5V-Vtp as previously described). Since a 
threshold voltage (e.g. 5V-Vtp) of a PFET is greater than the threshold voltage (e.g. OV+Vtn) of 
an NFET, and with first capacitor 808 directly coupled between control electrode b and power 
supply terminal 0V, and second capacitor 807 directly coupled between control electrode c and 
power supply terminal 5 V, claim 9 is rendered obvious. Claim 1 1 is rendered obvious for the 
same type of reasoning as previously described above with respect to claim 4, and Naganuma's 
first/second resistive elements R1/R2. First/second transistors 7i/72 are PFET/NFET, 
respectively, and first/second capacitors 808/807 are NFET/PFET, respectively. The threshold 
voltage (e.g. OV+Vtn) of first capacitor 808 is lower than threshold level (e.g. 5V-Vtp) of first 
transistor 1\, and threshold voltage (e.g. 5V-Vtp) of second capacitor 807 is higher than 
threshold level (e.g. OV+Vtn) of second transistor l n . This renders claim 12 obvious. Since 
Naganuma and Bui disclose the relationships between their inventions and integrated circuits 
(e.g. see column 1, lines 13-15 and column 1, lines 9-11, respectively), it would have been 
obvious to one of ordinary skill in the art that the at least one switchable capacitor and the 
PFET/NFET transistors of the driver are included on an integrated circuit chip, and the resistive 
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element (i.e. Rl, and/or R2) is a resistor, rendering claim 13 obvious. Circuitry 6i, 62,807, 808 
further includes first/ second inverters 6i/6 2 each having input terminal 1 for simultaneously 
enabling the first/second inverters in response to voltage at first terminal 1, and an output 
terminal (b for inverter 6i, and c for inverter 6 2 ). Output terminal b of first inverter 6i is 
connected to supply current via a first DC path (through 5n) to first capacitor 808 and control 
electrode b of first transistor 7i to the exclusion of second capacitor 807 connected to control 
electrode c of second transistor 7 2 ; and output terminal c of second inverter 62 is connected to 
supply current via a second DC path (through 5 2 2) to second capacitor 807 and control electrode 
c of second transistor 7 2 to the exclusion of first capacitor 808 connected to control electrode b of 
second transistor 7i, rendering claim 14 obvious. Since first/second transistors 7i/7 2 , first/ 
second inverters 61/62, and first/second capacitors 808/807 all comprise field effect transistors, 
claim 15 is rendered obvious. It would have been obvious to one of ordinary skill in the art, as 
previously described, to include all of the field effect transistors on an integrated circuit chip that 
includes first/second resistors R1/R2 respectively connected effectively with first/second 
transistors 7i/7 2 and first/second inverters 6i/6 2 , rendering claim 16 obvious. Since first/second 
resistors R1/R2 are respectively included in first/second inverters 61/62, claim 17 is also rendered 
obvious. For the same type of reasoning as previously described above, and without repeating 
all of those various details, first/second inverters 6i/6 2 each comprise a PFET and an NFET (i.e. 
inverter 61 comprises PFET 5n and NFET 5i 2 , and inverter 6 2 comprises PFET 5 2 i and NFET 
522), and the inverters are driven in parallel by voltage on input terminal 1, rendering claim 18 
obvious. First/second transistors 7i/7 2 are PFET/NFET transistors, respectively, and first/second 
capacitors 808/807 are NFET/PFET, respectively. First transistor 7i has a source drain path 
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connection to positive power supply terminal 5V, and second transistor 1 2 has a source drain path 
connection to negative power supply terminal 0V, wherein these positive/negative power supply 
terminals are the first/second power supply terminals, respectively. First capacitor 808 has a first 
electrode connected to gate electrode b of first transistor 7i and a second electrode connected to 
negative power supply terminal 0V; and second capacitor 807 has a first electrode connected to 
gate electrode c of second transistor 7 2 and a second electrode connected to positive power 
supply terminal 5V. Therefore, claim 25 is rendered obvious for the same reasoning as applied 
to claim 12. Also by applying similar reasoning as previously described above, but interpreting 
the modified configuration described above (i.e. adding Bui's switchable capacitors 807,808 to 
output terminals b/c of Naganuma's inverters 61/62) in a different manner, during a first interval 
(e.g. input signal a is high) first transistor 7i will be on and second transistor I2 will be off; and 
second capacitor 807, connected between 5V and output terminal b, will charge by current 
flowing from 5V to 0V through 807, 5 12, and Rl, wherein first capacitor 808 (connected to 
output terminal c) will be off. This will occur because control electrode b (e.g. corresponding to 
first voltage b) will have a first value (e.g. low), and the 5V coupled to the other side of second 
capacitor 807 will allow capacitor 807 to have a finite capacitance and charge, wherein control 
electrode c (e.g. corresponding to second voltage c) will also have the first value, but since the 
other side of first capacitor 808 is connected to a low (e.g. 0V), first capacitor 808 will be off. 
During a second interval (input signal a is low) first transistor 1\ will be off and second transistor 
7 2 will be on; and first capacitor 808, connected between 0V and output terminal c, will charge 
by current flowing from 5V to 0V through R2, 5 2 i, and 808, wherein second capacitor 807 
(connected to output terminal b) will be off. This will occur because first voltage b will have a 
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second value (e.g. high), and the 5V coupled to the other side of second capacitor 807 will 
prevent capacitor 807 from charging by switching it off, wherein second voltage c will have the 
second value, and since the other side of first capacitor 808 is connected to a low (e.g. 0V), 
second capacitor 808 will have a finite capacitance and be charged. One of ordinary skill in the 
art would understand that the timing (delay) related to the turning on and off of the first/second 
transistors will ensure both transistors are never conducting at the same time. However, during 
the transitioning periods between the first and second intervals, the driver transistor that is 
initially conducting will be turned off slightly before the other driver transistor will be turned on 
to minimize excess current (e.g. crowbar or shoot through). As an example, prior to the 
transition from the first to second interval, the following conditions are present: input signal "a" 
is high, first transistor 1\ conducts, second transistor li is off, first capacitor 808 is off, and 
second capacitor 807 charges as described above. When input signal "a" transitions from a high 
to low level, gate electrode b of first transistor 7i will have an initial portion of the transitional 
period when its voltage will be low enough (i.e. less than OV+Vtn) to keep capacitor 808 off (i.e. 
open) and first transistor 7i on; during a second portion (when the voltage on b is above OV+Vtn, 
but below 5V-Vtp), capacitor 808 will be on providing a finite capacitance, and first transistor 7i 
will still be on; and once the voltage on b is above 5V-Vtp (i.e. a third portion of the transitional 
period), capacitor 808 will still be on, but first transistor 7i will be off. The RC time delay related 
to inverters 6i/6 2 , and their corresponding capacitors 807,808, will ensure both transistors are 
temporarily off before second transistor 7 2 begins to conduct, but with minimal dead time (i.e. 
when both transistors are off). Similar type operational periods will occur with respect to gate 
electrode c; and also when input signal "a" transitions from a low to high level. For example, as 
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input signal "a" begins to decrease, the current path through 5 12 and Rl of first inverter 61 turns 
off and transistor 5n turns on, output terminal b of first inverter 61 becomes high, first capacitor 
808 charges, and first transistor 7i turns off. Associated with the high to low transition of input 
signal "a", transistor 5 2 2 eventually turns off and the current path through R2 and 5 2 i of second 
inverter 62 turns on, output terminal c of second inverter 62 becomes high, second capacitor 807 
quits charging, and second transistor 7 2 turns on. Once these conditions are reached, the circuit 
will be in the second interval. The transition from the second interval to the first interval will be 
the opposite of those described above. Since one of ordinary skill in the art would understand 
that these conditions include the charging, discharging, and turning off of the switchable 
capacitors, as well as the on/ off operations of the driver's transistors, claim 22 is rendered 
obvious. First capacitor 808 will switch off (i.e. become open) prior to first voltage b reaching 
the first value (i.e. low), and second capacitor 807 will switch off (i.e. become open) prior to 
second voltage c reaching the second value (i.e. high). For example, with first (NFET) capacitor 
808 having one electrode coupled to 0V, once the other electrode coupled to first voltage b 
receives a voltage level less than the threshold of NFET capacitor 808, the capacitor will switch 
off. This will occur prior to first voltage b eventually decreasing to the first value (i.e. 0V). 
Similarly, with second (PFET) capacitor 807 having one electrode coupled to 5V, once the other 
electrode coupled to second voltage c receives a voltage level greater than the threshold of PFET 
capacitor 807, the capacitor will switch off. This will occur prior to the second voltage c 
eventually increasing to the second value (i.e. 5V). Since first/second capacitors 808/807 are 
formed from opposite conductivity transistors, and first capacitor 808 is directly connected 
between first voltage b and 0V, and second capacitor 807 is directly connected between second 
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voltage c and 5 V, the capacitors will be charged and switched off in response to the first/second 
voltages having values on opposite sides of first/second thresholds respectively associated with 
the first/second capacitors, thus rendering claim 24 obvious. For example, NFET capacitor 808 
has an NFET threshold, and will be off when the voltage at its gate is less than its threshold (i.e. 
the voltage difference between the gate and drain/source connections is less than the NFET's 
threshold voltage), wherein PFET capacitor 807 has a PFET threshold, and will be off when the 
voltage at its gate is greater than its threshold (i.e. the voltage difference between the gate and 
drain/source connections is less than the PFET's threshold voltage). Claims 26-30, and 6 are 
rendered obvious for the same type of reasoning as described above with respect to the other 
claims. For example, first/second transistors 7i/72 are PFET/ NFET transistors respectively; the 
opposite power supply terminals 5V/0V are first/second power supply terminals 5V/0V, 
respectively, wherein first power supply terminal 5V is connected to voltage 5V having a higher 
value than voltage 0V connected to second power supply terminal 0V; said at least one 
switchable capacitor 808,807 comprises PFET 807 having a gate electrode directly connected to 
gate electrode c of NFET second transistor 7 2 , and the source and drain electrodes of PFET 
capacitor 807 is connected to first power supply terminal 5V, wherein PFET capacitor 807 does 
not affect current flowing between input terminal 1 and the gate of PFET first transistor 7i, 
rendering claim 28 obvious. Similar to claim 28 described above, but having said at least one 
switchable capacitor 808,807 comprising NFET 808, it has a gate electrode directly connected to 
gate electrode b of PFET first transistor 1\, and the source and drain electrodes of NFET 
switchable capacitor 808 are connected to second power supply terminal 0V, wherein NFET 
capacitor 808 does not affect current flowing between input terminal 1 and the gate of NFET 
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second transistor 7 2 , thus rendering claim 29 obvious. [Note: Only one corresponding PFET 
switching capacitor is directly connected to the gate of the drive transistor, and only one 
corresponding NFET switching capacitor is directly connected to the gate of the drive transistor.] 
The circuit further comprises another switchable capacitor comprising PFET 807 having a gate 
electrode directly connected to gate electrode c of NFET second transistor 7 2 , and the source and 
drain electrodes of PFET capacitor 807 being connected to first power supply terminal 5 V, 
wherein PFET capacitor 807 does not affect current flowing between input terminal 1 and the 
gate of PFET first transistor 1\. This renders claim 30 obvious. 

Claims 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Naganuma/ 
Bui as applied to claim 18 above, and in view of the references by Yoshizawa et al. (Yoshizawa) 
and Takenaka. As previously described, the obvious modification of Naganuma's circuit with 
respect to Bui's switchable capacitors, reads on the limitations recited within claim 18, and 
closely correspond to the applicants' own Fig. 1 circuit. However, the first/second resistors of 
inverters 6i/6 2 are not connected in the same manner as recited within claim 19 (and shown in 
the applicants' Fig. 1). However, it would have been obvious to one of ordinary skill in the art to 
reverse the series connection sequence of Naganuma's first resistor Rl and NFET 5i 2 within 
inverter 6i, and also to reverse the series connection sequence of second resistor R2 and PFET 
5 2 i in inverter 6 2 . For example, Yoshizawa's Fig. 3 shows inverter 5 comprising PFET 35, 
NFET 28, and resistor 51 corresponding to Naganuma's inverter 6\ with its PFET 5n, NFET 5i 2 
and resistor Rl, respectively. In Fig. 2, Yoshizawa shows inverter 5 comprising PFET 34, NFET 
27, and resistor 50 corresponding to the applicants' own inverter 20 with its PFET 36, NFET 38, 
and resistor 40. Yoshizawa discloses the "same operation as that in the circuit of Fig. 2 is 
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conducted" with respect to Fig. 3 (e.g. see column 4, lines 34-35). Therefore, this is one example 
of reversing the positions of a resistor and transistor coupled in series, wherein the circuitry will 
still provide the same function. Another similar example is shown in Figs. 4B and 4C of 
Takenaka. However, unlike the Yoshizawa reference which shows a resistor coupled between 
the NFET and either an unlabeled low voltage (see Fig. 3) or the output terminal (see Fig. 2), 
Takenaka's examples show an unlabeled resistor coupled between an unlabeled PFET and either 
voltage VCC (Fig. 4B) or the output terminal (Fig. 4C). It is noted that Takenaka's Fig. 4B 
corresponds to Naganuma's inverter 6 2 , and Fig. 4C corresponds to the applicants' inverter 22. 
Therefore, it would have been obvious to one of ordinary skill in the art to either replace the 
inverters of Naganuma with equivalent inverters (e.g. inverter 5 of Yoshizawa's Fig. 2 for 
Naganuma's inverter 6i, and Takenaka's Fig. 4C inverter for Naganuma's inverter 62; or to 
reverse the series connections of the resistor with its corresponding transistor. With these 
modifications, first resistor Rl of Naganuma will be connected between the source drain path of 
NFET 5 12 of first inverter 61 and output terminal b of first inverter 61, and second resistor R2 will 
be connected between the source drain path of PFET 5 2 i of second inverter 6 2 and output 
terminal c of second inverter 6 2 ; or first resistor 50 of Yoshizawa's Fig. 2 will be connected 
between the source drain path of NFET 27 of first inverter 5 and the unlabeled output terminal of 
first inverter 5, and second resistor R of Takenaka will be connected between the source drain 
path of the unlabeled PFET of the second unlabeled inverter shown in Fig. 4C and its unlabeled 
output terminal, rendering claim 19 obvious. The positioning of the transistor and resistor 
within each inverter can obviously be reversed since they are connected in series between the 
corresponding inverter's output terminal and the inverter's power supply terminal. Therefore, 
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this series connection forms a current path between those terminals, and since no output is taken 
from between those two elements (e.g. Naganuma's transistor 5n and first resistor Rl), their 
specific series arrangement is not critical. Bui's first/second capacitors 808/807 include NFET 
808 and PFET 807, respectively. This, along with the same type of reasoning as applied to claim 
12 above with respect to the threshold voltages and threshold levels, renders claim 20 obvious. 
NFET 808 will have a first (i.e. NFET) threshold (e.g. OV+Vtn as previously described), and 
PFET 808 will have a second (i.e. PFET) threshold (e.g. 5V-Vtp as previously described). These 
thresholds are different, and one of ordinary skill in the art would understand they are also 
between the first/second levels. First NFET capacitor 808 will have a finite capacitance for a 
voltage above the second (i.e. NFET) threshold, and have a substantially open circuit for a 
voltage below the second threshold; and second PFET capacitor 807 will have a finite 
capacitance for a voltage below the first (i.e. PFET) threshold, and have a substantially open 
circuit for a voltage above the first threshold. One of ordinary skill in the art would understand 
the first threshold (e.g. corresponding to 5V-Vtp) is greater than the second threshold (e.g. 
corresponding to 5 V+Vtn) to ensure the driver transistors will be turned on and off without 
having both on at any one time, thus rendering claim 21 obvious. 

Claims 3-4, 8, 14-18, and 31 are also rejected under 35 U.S.C. 103(a) as being 
unpatentable over Naganuma (cited in the previous Office Action) in view of Love, a reference 
cited on IDS forms the applicant had previously submitted on Feb 13, 2004 and Nov 14, 2005. 
Fig. 1 of Naganuma shows a circuit comprising first terminal 1 understood to be connected to a 
voltage source (not shown) that provides input signal "a" transitioning between first/second 
levels (e.g. 5V and 0V as shown in Figs. 2(A) and 2(B)); driver 7 including first/second opposite 
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conductivity type transistors 7i/72 (i.e. PFET 7i and NFET 1 2 ) with their respective control 
electrode b/c, and a (source/drain) path arranged to be switched on and off in response to a 
voltage applied to the control electrode being on opposite sides of a threshold level (of each 
transistor); first/second transistor paths of 7i/7 2 are connected in series across opposite power 
supply terminals 5V and 0V; output terminal 10 is between the paths; circuitry 61/62 is connected 
between first terminal 1 and control electrodes b/c for causing the first/second transistor paths to 
be in on and off states (e.g. when the voltage source provides input signal "a" at a first level (i.e. 
high), first transistor 7 1 is on and second transistor 7 2 is off; and when input signal "a" is at a 
second level (i.e. low), first transistor 1\ is off and second transistor 1 2 is on). However, 
Naganuma does not show or disclose circuitry 61/62 with at least one voltage responsive 
switchable capacitor. Love shows circuitry 68-80 in Fig. 3 receiving a single input signal IN, 
and providing a control signal to driver 90. Love's circuitry provides a delay period (e.g. RC 
time constant) determined by resistive element 72 and capacitive element 80. One of ordinary 
skill in the art knows this is one type of a time constant circuit. Each of Naganuma's inverter 
blocks 61 and 6 2 is also one known type of a time constant circuit (e.g. see column 4, lines 24- 
27), and Naganuma discloses these time constant circuits suppress output noise and excess 
current in the driver (e.g. see column 7, lines 62-65), which occurs when both transistors within 
the driver are conducting at the same time (e.g. see column 2, lines 31-37). Naganuma also 
discloses that although the simple time constant circuits can be inserted into the circuit, 
"embodiments are possible to modify in various ways without departing from the spirit of the 
invention" (e.g. see column 7, lines 62-68). Therefore, it would have been obvious to one of 
ordinary skill in the art to modify each of Naganuma's inverter blocks 61 and 6 2 by adding 
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Love's capacitor 80 to each inverter block's output b/c. With Love's capacitor 80 coupled to 
output terminals b and c of Naganuma's inverters 6i and 6 2 , respectively, the modified circuit 
will have the same basic type of structure as the applicants' own Fig. 1 with three minor 
exceptions (i.e. related to the series connection of a transistor and resistor within each inverter; 
and the use of an NMOS transistor configured as a capacitor instead of a PMOS transistor). For 
example, Naganuma's input terminal 1, first inverter 6i (with PFET 5n, NFET 5n, resistor Rl, 
and output b), driver 7 (with first (PFET) transistor 7i, second (NFET) transistor 7 2 , and output 
10), and second inverter 6 2 (with PFET 5 2 i, NFET 5 22 , resistor R2, and output c); and 
first/second power supply terminals 5V/0V correspond to input terminal 39, first inverter 20 
(with PFET 36, NFET 38, resistor 40, and output 28), driver 24 (with first (PFET) transistor 48, 
second (NFET) transistor 50, and output 26), and second inverter 22 (with PFET 42, NFET 44, 
resistor 46, and output 30); and first/second power supply terminals 16/18 shown in the 
applicants' own Fig. 1. With the addition of Love's capacitor 80 to Naganuma's circuit, Love's 
NFET 80 (connected to output b) corresponds to the applicants' NFET 32. Voltage responsive 
switchable capacitor NFET 80 will have its control electrode (i.e. gate) directly connected to the 
control electrode of first transistor 7i to receive the voltage (on b) applied to the gate of first 
transistor 7i, and voltage responsive switchable capacitor NFET 80 will have its control 
electrode (i.e. gate) directly connected to the control electrode of second transistor 7 2 to receive 
the voltage (on c) applied to the gate of second transistor 7 2 . Therefore, with this circuit 
configuration, the Naganuma/Love circuit will be effectively equivalent to the applicants' own 
Fig. 1 . Love's NFET 80 configured capacitor will be open when the voltage at its gate (e.g. 
corresponding to output b or c of its respective inverter block) is below the capacitor configured 
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transistor's threshold voltage (i.e. the voltage difference between the gate and drain/source 
connections is less than the NFET's threshold voltage), and have a finite capacitance when the 
voltage at its gate is above the capacitor configured transistor's threshold voltage (i.e. the voltage 
difference between the gate and drain/source connections is greater than the NFET's threshold 
voltage). This corresponds to waveform V76 shown in Love's Figs. 5a and 5b. For example, 
NFET 80 has a threshold Vtn, and when voltage V76 (corresponding to the voltage across the 
gate and drain/source of NFET 80) is below Vtn, the waveform shows minimal charge 
(corresponding to a substantially open circuit with respect to NFET 80). However, once V76 
goes above Vtn due to the pull-up action of transistor 68 and resistor 72, the waveform shows a 
charging slope (corresponding to a finite capacitance that allows V76 to charge, with respect to 
the RC time constant of resistor 72 and capacitive element 80). First (PFET) transistor 7i will be 
off when the voltage on b is higher than a threshold voltage equal to 5V-Vtp (with Vtp 
representing a threshold of a PFET), and be on when the voltage on b is lower than that threshold 
voltage. Second (NFET) transistor 7 2 will be off when the voltage on c is less than a threshold 
voltage equal to OV+Vtn (with Vtn representing a threshold of an NFET), and be on when the 
voltage on c is higher than that threshold voltage. Therefore, it would be understood by one of 
ordinary skill in the art that the threshold voltages are between the levels of the opposite power 
supply terminals, and these capacitor configured transistors (i.e. corresponding to Love's 80) 
function as one type of a switchable capacitor. This renders claim 31 obvious. The modified 
Naganuma/Love circuitry provides a slightly more complex time constant circuit, which can be 
used to more accurately set the delay time via the RC components within the circuitry. For 
example, the time constant of each block can be more accurately controlled with this more 
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complex circuitry, thus ensuring that both transistors within driver 7 will not be conducting at the 
same time (i.e. simultaneously on), and the dead time (i.e. when both switching transistors within 
the driver circuit are off) will be kept to a minimum. For example, one of ordinary skill in the art 
knows that excess current caused by both transistors within the driver circuit conducting at the 
same time is undesirable. Therefore, it is preferable to ensure the conducting transistor of the 
driver will be turned off before the other transistor within the driver will be turned on. However, 
too much dead (or blanking) time caused by both transistors being off at the same time is also 
undesirable for fast switching operations. Therefore, the on/off operations of the driver 
transistors must be carefully, and accurately, controlled to ensure both transistors are temporarily 
off before the next transistor begins to conduct, and to also minimize that dead time. This 
control can be accomplished by utilizing Naganuma's inverter blocks 6i and 6 2 , along with 
corresponding capacitor configured transistors from Love. Since each of power supply terminals 
5V and 0V are a known type of a DC power supply terminal of the circuit, claim 3 is rendered 
obvious. Resistors Rl and R2, and each transistor within inverters 61 and 6 2 , are resistive type 
elements, and at least one of them is connected to supply current to their corresponding 
switchable capacitor in response to the voltage at first terminal 1, rendering claim 4 obvious. 
With only one corresponding switchable capacitor 80 of Love directly coupled to each output of 
Naganuma's inverter blocks 61 and 6 2 , the at least one switchable capacitor includes first/second 
voltage controlled switchable capacitors connected to delay coupling of the transitions to the 
control electrodes of the first/second transistors 7i/7 2 , and claim 8 is rendered obvious. Circuitry 
6i,6 2 ,80,80 further includes first/second inverters 6i/6 2 each having input terminal 1 for 
simultaneously enabling the first/second inverters in response to voltage at first terminal 1, and 
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an output terminal (b for inverter 6i, and c for inverter 62). Output terminal b of first inverter 61 
is connected to supply current via a first DC path (through 5n) to first capacitor 80 and control 
electrode b of first transistor 1\ to the exclusion of second capacitor 80 connected to control 
electrode c of second transistor 7 2 ; and output terminal c of second inverter 6 2 is connected to 
supply current via a second DC path (through 522) to second capacitor 80 and control electrode c 
of second transistor 7 2 to the exclusion of first capacitor 80 connected to control electrode b of 
second transistor 7i, rendering claim 14 obvious. Since first/second transistors 7i/72, first/ 
second inverters 61/62, and first/second capacitors 80/80 all comprise field effect transistors, 
claim 15 is rendered obvious. It would have been obvious to one of ordinary skill in the art, as 
previously described, to include all of the field effect transistors on an integrated circuit chip that 
includes first/second resistors R1/R2 respectively connected effectively with first/second 
transistors 7i/7 2 and first/second inverters 61/62, rendering claim 16 obvious. Since first/second 
resistors R1/R2 are respectively included in first/second inverters 61/62, claim 17 is also rendered 
obvious. For the same type of reasoning as previously described above, and without repeating 
all of those various details, first/second inverters 6i/6 2 each comprise a PFET and an NFET (i.e. 
inverter 61 comprises PFET 5n and NFET 5 12, and inverter 6 2 comprises PFET 5 2 i and NFET 
5 2 2), and the inverters are driven in parallel by voltage on input terminal 1, rendering claim 18 
obvious. 

Claims 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Naganuma/Love 
as applied to claim 18 above, and in view of the references by Yoshizawa et al. (Yoshizawa) and 
Takenaka. As previously described, the obvious modification of Naganuma's circuit with 
respect to Love's switchable capacitors, reads on the limitations recited within claim 18, and 
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closely correspond to the applicants' own Fig. 1 circuit. Although Naganuma's resistors, and 
their corresponding transistor, are just the reverse of what is cited within claim 19, this claim is 
rendered obvious for the same type of reasoning previously described with respect to the 
rejection of claim 19 using the Naganuma/Bui/Y oshizawa/Takenaka references. For example, it 
would be obvious to one of ordinary skill in the art that the present configuration of Naganuma's 
first resistor Rl and NFET 5 12, of first inverter 61, can be reversed. These two components are 
coupled in series between node b and 0V, and whether the transistor be coupled between node b 
and resistor, or the resistor is coupled between node b and the transistor, will not affect the 
operation of these components within the circuit (e.g. see the equivalent inverter type circuits 5 
shown in Figs. 3 and 2 of Yoshizawa). 
No claim is allowable. 

Claims 1-2, 5, 7, 10 and 23 have been cancelled. 

Response to Arguments 

The applicant's arguments filed May 14, 2008 have been fully considered but they are not 
persuasive. The applicant's original disclosure does not provide any reasoning that would 
prevent more than one switchable capacitor from (of any conductivity type) being directly 
connected to the control electrode (e.g. gate) of the drive transistor. For example, even with a 
corresponding pair of Bui's PFET/NFET switchable capacitors 807/808 coupled to each control 
electrode, each control electrode will be directly connected to only one corresponding PFET 
switchable capacitor, while also being directly connected to only one corresponding NFET 
switchable capacitor. The applicant's use of "immediately turning off in claim 22 is not clear. 
Although this is shown in Fig. 2, this is believed to be only theoretical and an ideal 
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representation of what occurs during operation. For example, the turn off is actually not believed 
to be immediate because the threshold voltage (e.g. switching point) needs to be reached first 
before the subsequent element transitions. Using the applicant's own Fig. 1 as an example, if the 
input signal VIN at 39 transitions from high to low, transistor 48 will not immediately turn off 
for at least two reasons: 1) the high to low transition of the input signal must first reach the 
threshold voltage of inverter 20 (e.g. of PFET 30) before the signal on path 28 will transition 
from a low to high; and 2) even when the inverter's output transitions from a low to high, 
transistor 48 will not turn off until its source to gate voltage difference reaches, or become less 
than, the threshold voltage of transistor 48. This will occur once path 28 (i.e. the output of 
inverter 20) finally reaches a level corresponding to, or higher than, +Vdd - Vtp (wherein Vtp is 
the switching point of transistor 48). 

Therefore, the rejections described in the present Office Action are deemed proper with 
respect to the broadest reasonable interpretation of the claimed limitations, and of what one of 
ordinary skill in the art would understand with respect to the prior art references cited. 

DUE TO THE NEWLY ADDED REJECTION OF CLAIM 31 USING THE 
NAGANUMA/BUI ET AL. REFERENCES, THIS ACTION IS NON-FINAL. 

Any inquiry concerning this communication from the examiner should be directed to 
Terry L. Englund whose telephone number is (571) 272-1743. The examiner can normally be 
reached Monday-Friday from 7 AM to 3 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lincoln D. Donovan, can be reached on (571) 272-1988 

The new central official fax number is (571) 273-8300. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (571) 272-1562. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http ://pair- dircet . uspto . gov . Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/T.L.E./ 
Examiner, Art Unit 2816 
/Lincoln Donovan/ 

Supervisory Patent Examiner, Art Unit 2816 


